INTRODUCTION
.
METHODS OF NUCLEAR TRANSPLANTATION
The nuclear transplantation of farm animals is performed by fusion of a donor cell (or karyoplast) to an oocyte or zygote from which the genetic material has been removed (cytoplast, recipient). In farm animal species, the recipient cell is usually the secondary oocyte. The first method of enucleation is the separation of an oocyte into two halves, so that one of the halves does not contain the nucleus [44] . This method is simple, but it essentially reduces the contents of the cytoplasm. The second method, which is based on the direct removal of the second metaphase (Mll) chromosomes, results in the removal of a smaller proportion of the cytoplasm [4] . This is more convenient for the further successful development of the embryo. Following enucleation, the genetic material from the donor cell must be introduced into the enucleated recipient cell. In farm animals, the most commonly used method is the application of an electric pulse [44] . At [26] . After insemination or activation of the oocyte, the MPF level decreases and remains low during the S phase. A high MPF level is responsible for nuclear envelope breakdown (NEBD) and the condensation of chromatin either throughout a normal mitotic (or meiotic) cycle, or in the transferred nucleus [8] . A Interestingly, all four scientific groups used different cloning methods. It seems then that many protocols exist that cause the nuclei of the somatic cell to return to the undifferentiated stage.
NUCLEAR REMODELLING
Although successful cloning from somatic cells of adult individual sheep [45] , mice [38, 40] , cattle [18, 42] and from foetal somatic cells of a goat [1] has been carried out, we do not know exactly what processes occur in the nucleus of the differentiated cell after transfer into the cytoplasm of the oocyte or the extent of nuclear reprogramming that is necessary for further embryogenesis.
TEMPORAL DEVELOPMENTAL PATTERN
The first morphological evaluation of nuclear remodelling in mammals came from experiments in the rabbit [35] . In these studies, the A similar study was also made on the rabbit embryo [16] [34] .
A similar study was also made on the rabbit embryo model [16] . In this experi- [34] , or in the same state as with normal development, but it runs through more intensively [16] . Expression analysis of individual genes showed differences in the blastocyst stage for nuclear transplant and normal embryos [43] . A certain level of nuclear reprogramming after fusion is necessary; however, exact timing and the qualitative sequence of processes are probably not necessary for the successful embryonic development of the cloned embryo.
In the future, more precise information about nuclear reprogramming will be obtained by observing the expression of individual genes. The number of known genes, which play a part in early embryonic development, will grow by the use of successfully developed techniques for mRNA differential display [10, 24, 25, 32, 46] . Nuclear genetic methodologies will also answer the question whether the failure of imprinted genes [33, 41] is often responsible for the embryonic deaths of cloned individuals.
